In rodents, the larynx is a major site of histopathologic alteration following inhalation exposure to particulates, vapors, and aerosols. Specifically, the epithelial lining of a narrowly delineated region on the ventral floor of the larynges of rats and mice appears to be especially vulnerable to inhaled materials, and is recognized as a preferred site for histopathological evaluation in inhalation studies. This site is located at the base of the epiglottis, cranial to the ventral laryngeal diverticulum (ventral pouch). The presence of underlying seromucinous glands is critical for histologic identification of this site. We report a histologic sectioning technique, using the ventral laryngeal diverticulum as the anatomical landmark, to obtain tissue sections from this area of predilection in rats and in mice.
The larynx is an organ of considerable interest in inhalation toxicity studies in rats and mice (2, 7). A narrowly delineated region of ventral laryngeal epithelium is highly responsive to inhaled materials such as cobalt sulfate (1) and tobacco smoke in both acute (9, 13) and sub-chronic (3-6, 14) exposures. Other inhaled materials (e.g., industrial chemicals, pharmaceuticals, and propellants) also produce histopathologic changes in the larynx (7). The target site for the above response is located at the ventral floor of the larynx near the base of the epiglottis cranial to the ventral laryngeal diverticulum (3). In transverse histologic sections, the anatomic landmark after this region is the aggregate of ventral sub-epithelial seromucinous glands. The ventral epithelium at this site consists of both pseudostratified cuboidal and pseudostratified ciliated cells (respiratory epithelium).
The specific anatomical site can be difficult to find: consistent histological sampling is essential to allow interpretation of subtle changes in the distri-bution of epithelial types (7). We report a histologic sectioning technique, using the ventral laryngeal diverticulum as the anatomical landmark, to accurately obtain tissue sections from this area of predilection in rats and in mice.
Animal care and use policies at R. J. Reynolds are in accordance with the Guide for the Care and Use of Laboratory Animals (8).
The animal is euthanized via anesthesia with 70% CO2 in air and then exsanguinated. At necropsy, the larynx is carefully dissected free from the pharynx, without damaging the epiglottis, and then separated from the trachea cranial to the thyroid glands. After removing all loose connective tissue and muscle, the larynx is immersed in 10% neutral-buffered formalin for 24 hr. Following fixation, the larynx is placed dorsal side up on a trimming board. With an appropriate wet-trimming blade, a transverse section is made approximately 1.5 (mouse) to 3 mm (rat) caudal to the arytenoid cartilage. This cut should be caudal to the ventral laryngeal diverticulum (Fig.  1 ). The cranial half of the larynx is then embedded in paraffin (cut side down).
The block of tissue is then slowly faced caudad to craniad until the ventral laryngeal diverticulum appears ventrally, and the arytenoid and &dquo;U&dquo; cartilages appear laterally (Fig. 2) . Proceeding more craniad, the ventral diverticulum closes (&dquo;pinches-off&dquo;) at the &dquo;U&dquo; cartilage (Fig. 3 ), and eventually disappears ( Fig. 4 ). At this point, the block is faced another 20-25 Am (mouse) or 30-50 ~m (rat) where the caudal aspect of the ventral seromucinous glands begin to appear (Fig. 5 ). The block is then placed on ice for 1 hr.
With the microtome set at 4 Am, every 6th section in mice or 12th section in rats (4 sections in all) is taken and placed on a slide, to ensure collection of the target site containing the ventral seromucinous glands. Figs. 6 and 7 illustrate the structures seen at the target site and craniad to the site, respectively. Sectioning the larynx caudad to craniad is preferable to sectioning from the cranial end (i.e., starting at the epiglottis). If sectioning from the base of the epiglottis, the ventral predilection site can be permanently lost during wet-trimming or facing-off.
Furthermore, there are no obvious anatomic landmarks which can easily be recognized. Our success rate in finding the ventral seromucinous glands (with overlying ventral epithelium) is currently greater than 95% when sectioning from the caudal end, because the closing and gradual disappearance of the ventral laryngeal diverticulum provides an accurate landmark. Success rates of around 80% were seen when sectioning was from the craniad end.
In our inhalation studies with smoke (2) and in other work (1) , microscopic changes in the ventral larynx appear to be more sensitive indicators of toxicity than those typically seen in nasal or tracheal epithelium. The reason for this predilection of microscopic changes for this site may relate to unique anatomic features (Fig. 1) , and their interaction with airflow. A detailed discussion of the various factors that could be involved has been published elsewhere (10).
Regulatory guidelines for sub-chronic inhalation studies (12) currently do not specifically require that the larynx be histologically evaluated. In future inhalation studies with particulates, vapors and aerosols, we propose that the ventral larynx be routinely examined using histologic methods similar to those described in this report. Fig. 1 , which is cranial to the predilection site containing ventral seromucinous glands. Note absence of ventral glands, absence of arytenoid cartilage, thinning of epiglottal cartilage, and appearance of pharynx (P). H&E.
x 40. row cytogenetics of mice exposed nose-only to smoke from cigarettes which burn or heat tobacco. Inhal. 
